T. molitor winter larvae 



Native "Tm 12.86 " 
Purification of 
Type III AFP 



mRNA Isolation 
encoding Tm 12.86 



Generation of 
Antiserum 
against 
Tm 12.86 





Activator 




Partial 




Isolation 



Generation of cDNA libraries 



^* jscreening cDNA librariesj 



Planned 
Further 
Isolation 



Isolating and characteriz ing CLONES 
Tm 13.17 2-2 2-3 3-4 



Used for RI ASSAY 
Development 

Detailing 

* Assay specificity 

* Assay sensitivity 
^Numerical quantitation 

-ice grain size 
-dilution profiles 
-regression analysis 
-RI Factor estimates 
-Slope comparisons 
^Reference comparisons 

to Tm 12.86 profiles 
"Mathematical modeling 
* Automation 
-multiple samples 
-image analyses 
*Light Scattering method 
for assessing RI 
^Applications 
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Proteins 
( Inactive 



Generating His-Tagged 
Signal Plus and 
Signal Minus Clones 



\ Recombinant 

Proteins 
/ Inactive 



Redirection towards 
Recombinant Proteins 
Isolated from Bacterial 
Inclusion Bodies 



VIA 
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Quantified 



ANTIFREEZE ACTIVITY 
of Recombinant Peptides 



Capable of Further 
Enhancement 
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11 . Construct DNA Library 
2. Isolate positive clone 
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3. Excise pBK-CMV phagemid 
containing cloned DNA insert 
by co-infection with helper phage 
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SV40 polyA 




Ssp 1 4410 




re »e»*r«e trtmr tj Pffsstr 

T I9»w«u» Srl«WH fttI S.MSpetS*l L* if 



DNA sequence of Tm 13.17 cDNA clone 
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1 ACRIKSK^KKAIU^GAATTCGGCACGAGACT 



61 KXSCEFGATTCSHsTTGGTC 

frII.LyTVOA j|E TEAQXEKXi &K 

121 AGATCAGCaVAAAAATGTCAAAAT^^ 

XSKKCQtrfiSG.VSQSXXTKftB 

181 GCAIK3G©<im<3TGiGGAGSACmT^ 

SGDWBD DPKl.KRQVFCVAmS 

241 JM2S0CGOKSP<^XXmGdGA^ 

AQX.A TE SGEV VVDVI,REKVR 

301 <3G&liG&£C&0PG^ 

KVTDHDEETEKIIHKC&VKR 

361 GAGAa?ACTGf"TGAAG&GA«3^^ 

D TVEETVFNTFKCVHKNKPK 

421 AGTTCTCACC^GTTGATOGAA©^ 
F S P V D * 



O 
I 

481 ATATAAAAATAAA<3TOTTTCT<^TOT^^ 

palya&enylation signal poly (A) tail (26) 
537 Am<3m»TCTAGAGa3£K2^^ 
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A. Mature Tm 13.17 amino acid residure 

1 LTEAQIEKLN KISKKCQNES GVSQEIITKA RNGDWEDDPK LKRQVFCVAR 
51 NAGLATESGE VWDVLREW RKVTDNDEET EKIINKCAVK RDTVEETVFN 
101 TFKCVMKNKP KFSPVD 

B. Summary of the composition analysis for the mature Tm 13.17 
sequence: 
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= Glu 
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0.862 
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6.897 
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= Pro 
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2.586 
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= Gin 
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= Arg 
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5.172 
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= Ser 
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**Val 


14 


12.069 






= Trp 


. 1 


0.862 
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= Tyr 
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0.000 




£ 


= Glx 


0 


0.000 



Molecular weight = 13171 .96; Residues = 116; Average Residue Weight = 1 13.551 
Charge = 1; Isoelectric point = 7.74. 
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=fEm 13.17 3 EAQI EKLHKISKKCQHESGVSQE I ITKAKNGDWEDDPKLKRQVFC VAKNA 52 

■AFP -3 1 ETPREFXKQHSDACKAESGVSEESLHKVHNREEVDDPKLKBHAFCILKHA 50 

Tm 13-17 53 GLATESGBVV^VIJiEKVHKVTDNDE 102 

|= -.III- = I ::.|. = - Mill:.!-:.. * I 

AFP-3 51 GF 1 DABG&QLDU 1 KTKFKENSEHFEKVDDLVAKC AVK KDTPQHS S ADFF 100 

''to 13.17 103 KCVMKMCF 110 

AFP-3 101 KCVHDNRS 108 



Percent identity; 39.8 (identical amino acids; Percent similarity: 58,3 (identical amino 
acids plus conservative amino acids), 
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ATCGTCATCGGAGCTCAGGCTCTCACCGACGAACAGATACAGAAA 
| VI G A Q A AL T D E Q I Q .K 



AGGAACAAGAT CAGCA A AGAATGCCAGC AGGTGTCCGGAGTGTCC 
RNK I S KECQQVS GVS 

CA AG AGACG AT CGAC A AA6TCCGC AC AGGT GTCTT GGT CG AT GAT 
QETI DKVRTGVLVDD 



CCCA AAATGAAGAAGC ACGTCCTCTGCTTCTCG AAGAA AACT GGA 
PKMKKHVLCFSKKTG 



GT GGCA ACCGA AGCCGGA G AC ACC A AT GT GG AGGT ACTCAAA6CC 
VATEAGDTNVEVLKA 

AAGCTGAAGCAT6TGGCCAGCGACGA A G AGGT GGA C A AGATC GT G 
KLKHVASDEEVDK I V 



CAGA AGTGCGTGGT CAAGAAGGCCACACCAGAGGAAACGGCTTAT 
QKCVVKKATPEETAY 



GA C ACCT T C A AGT GTATTTACGACAGCAAACCTGATTTCT CT CCT 
D TFKCI YDSKPDFS P 



ATTGATTAATT GT T TT GT ATTT GACT G A AT T TT GAC^AAJ[_AAA,GGT 
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polyadcnylation signal 



ACTATCGTTATGTAAAAAAAAAAAAAAAAA 



poly (A) tail 
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1 ggcacgagcaaaa Ut Gl a aactcctcttgtgctttgctttcgccgcc 

MKLLLCFAFAA 

47 ATCGTCATCGGAGCTCAGGCTCTCACCGACGAACAQATACAGAAA 
I VI G A Q A jJ^L T D E G I Q K 

92 AGGAACAAGATCAGCAAAGAATGCCAGCAGGTGTCCGGAGTGTCC 
RNKI SKECGGVSGVS 

137 CAAGAGACGATCGACAAAGTCCGCACAGGTGTCTTGGTCGACGAT 
QETI DKVRTGVLVDD 

"% 182 CCCAAAATGAAGAAGCACGTCCTCTGCTTCTCGAAGAAAACTGGA 

« PKMKKHVLCFSKKTG 

■'-as 



226 GTGGCAACCGAAGCCGGAGACACCAATGTGGAGGTACTCAAAGCC 
VATEAGDTNVEVLKA 

271 AAGCTGAAGCATGTGGCCAGCGACGAAGAAGTGGACAAGATCGTG 
KLKHVASDEEVDKI V 

316 CAGAAGTGCGTGGTCAAGAAGGCCACACCAGAGGAAACGGCTTAT 
QKCVVKKATPEETAY 

361 GACACCTTCAAGTGTATTTACGACAGTAAACCTGATTTCTCTCCT 
DTFKCI YDSKPDFSP 

406 ATTGATTAATTGTTTTGTATTTGACTGAATTTT GAC AAT AAA GGT 
I 0 

polyadenylation signal 

451 ACTATCGTTATGAAAAAAAAAAAAAAAAAA 
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G C A AAAATGAAACTCCTCTTGTGCTTTG C[g] 
GCA AAAATGAAACTCCTCTTGTGCTTTG c|t| 

C C A TCGTCATCGGAGCTCAGGCTCTCACCG 
CCA TCGTCATCGGAGCTCAGGCTCTCACCG 

GAT ACAGAAAAGGAACAAGATCAGCAAAGA 



CA GGTGTCCGGAGTGTCCCAAGAGACGATC 
CA GGTGTCCGGAGTGTCCCAAGAGACGATC 



T CCGCACAGGTGTCTTGGTCG AfejG A T C C C A 

GAA GCACGTCCTCTGCTTCTCGAAGAAAAC 
G A A GCACGTCCTCTGCTTCTCGAAGAAAAC 



GCA ACCGAAGCCGGAGACACCAATGTGGAG 



A A G CCAAGCTGAAGCATGTGGCCAGCGACG 
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A CAAGATCGTGCAGAAGTGCGTGGTCAA 
A CAAGATCGTGCAGAAGTGCGTGGTCAA 
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AAACCTGATTTCTCTCCTA 
AAACCTGATTTCTCTCCTA 



A T T GTTTTGTATTTGACTGAATTTTGACAA 
AT T GTTTTGTATTTGACTGAATTTTGACAA 



ATCGTTAT GPflA A A A A 
ATCGTTAT gIaJa A A A A 



Predicted Amino Acid 
Composition of 2-2 and 2-3 



Analysis 


Whole Protein 


Molecular Weight 


12843.80 raw. 


Length 


115 


1 microgram = 


77.859 pMoles 


Molar Extinction coefficient 


3040*5% 


1 A{280) = 


4.22 mg/ml 


Isoelectric Point 


7.11 


Charge at pH 7 


0.13 



Whole Protein Composition Analysis 
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Tm 13.17 cDNA 



1 AG2K3GA1!K2CAAAGAA$TCGG^ 

MKLLCCLIfi 

61 CCCTC&TTCTOTTGGTCACAGTTCA« 

LILLVTVQA A L TEAQIIKfcHK 

T Forward Primer 

121 JMSaKSAGcaaagyyifQTC^^ 

ISKKCQHESGVSQEII^KAR 

181 GCAACGGTGACTGGGAGGACGATCCTAAACTGAAACG^ 

BGDWEDDPKLKRQVFCVAfcH 

241 ACGXXG^CTGGCCACGGiUVTCGG 

A G L A T E SGEVVVDVLREKVR 

301 GGAAGGTGACTGACAACGACGAAGAAACTGAGAAAATCATC^^ 

KVT. DNDEETEKI INKCAVKH 
Reverse Pnmer 

361 (^K^^hS^€Sl^GAAGAGS^XXVVG r l^CJ^An'ACJT , ^ u v<^ R A ftnrawfli'r'fTft'i'faa a a a ar*n afary a, ^ 
DTVEETVFNTFKCVMKHKPK 

421 AG1^CTC»CCAGTTGATTGAACCACCACGACTAGTAGATGG^ 
F S F V D * 



481 ATATAAAA A 2* A A AGTGTT TCTGAT GT A A A A A A A A A A A A A A A A A AA A A AA A A ACTCG 

polyadenylation signal poly <A) tall (26) 
537 AGAGTATTCTAGAGCGGCCGCGGGCCCA'rCGTTTTCCACCC 
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III 



percent % composition 
Primer A C G T 



MeltingTemperature(°C) 



Forward 23.6 14.3 42.9 14.3 44.0 
Reverse 25.0 31.3 6.3 37.5 44.0 




4.7 



d^. 4.8 




8000bp 
4000 bp 



3-4 



1 GGCACGAGCAAA Aj/Tfj§A AACTCCTCTTGTGCTTTGCTTTCGCC6CC 

MKLILCPAFAA 

47 ATCGTCATCG6A6CTCAGGCTCTCACCGACGAACAGAT ACA6AAA 
1 VI G A Q A T D E G I Q K 

92 AGGAACAAGATCAGCAAAGA ATGCCAGCAGGTGTCCGGAGT 6TCC 
B N K J SKECQOVSGVS 

137 CAAGAGACGATCGACAAAGT CCGCACAGGTGTCTT GGTCGACGAT 
Q E T ! DKVRTGVLVDD 

182 CCCAAAATGAAGAAGCACGTCCTCTGCTTCTCGAAGAAAACTGGA 
PKMKKHVLCFSKKTG 

226 GT GGCAACCGAAGCCGGA GACACCAAT GT GGAGGTACT CAAAGCC 
VATEAGDTNVEVLKA 

271 AAGCTGAAGCATGTGGCCAGCGACGAAGAGGTGGACAAGATCGTG 
KLKHVASDEEVDKt V 

316 CAGAAGTGCGTGGTCAAGAAGGCCACACCAGAGGAAACGGCTTAT 
QKCVVKKATPEETAY 

361 GACACCTTCAAGGTTATTTACGACAGTAAACCTGATTTCTCTCCT 
DTFKVI YDSKPDFSP 

406 ATTGATTAATTGTTTTGTATTTGACTGAATTTTGAC AATAAA GGT 
I D * 

polyadertylatjon signal 

451 ACTATCGTTATGTAAAAAAAAAAAAAAAAA 



poly (A) tail 



Predicted Amino Acid 



Composition of 3-4 



Molecular Weight 


12839.70 m.w. 


Length 


115 


1 microgram = 


77.883 pMoles 


Molar Extinction coefficient 


2920±5% 


1 A(280) = 


4.40 mg/mi 


Isoelectric Point 


7.14 


Charge at pH 7 


0.16 



Whole Protein Composition Analysis 





Number 


%by 


%by 


Amino Acid(s) 


count 


weight 


frequency 


Charged (RKHYCDE) 


47 


46.41 


40.87 


Acidic (DE) 


20 


18.91 


17.39 


Basic (KR) 


20 


20.41 


17.39 


Polar (NCQSTY) 


29 


24.55 


25.22 


Hydrophobic (AILFWV) 


35 


28.04 


30.43 


A Ala 


6 


3.32 


5.22 


CCys 


3 


2.41 


2.61 


D Asp 


11 


9.86 


9.57 


EGlu 


9 


9.05 


7.83 


FPhe 


3 


3.44 


2.61 


GGly 


4 


1.78 


3.48 


H His 


2 


2.14 


1.74 


I He 


6 


5.29 


5.22 


KLys 


18 


17.97 


15.65 


LLeu 


5 


4.41 


4.35 


M Met 


1 


1.02 


0.87 


N Asn 


2 


1.78 


1.74 


PPro 


4 


3.02 


3.48 


Q Gin 


6 


5.99 


5.22 


R Arg 


2 


2.43 


1.74 


S Ser 


7 


4.75 


6.09 


TThr 


9 


7.09 


7.83 


VVal 


15 


11.58 


13.04 


WTrp 


0 


0.00 


0.00 


YTyr 


2 


2.54 


1.74 


B Asx 


0 


0.00 


0.00 


ZGIx 


0 


0.00 


0.00 


XXxx 


0 


0.00 


0.00 


. Ter 


0 


0.00 


0.00 



3-9 



1 GGCACGAGC A A A a IaTgI a A ACT CCT CTTGT GCTT T GCTTT CGCCGCC 

MKLLLCFAFAA 

47 ATCGTCATCGGAGCTCAGGCTCTCACCGATGAACAGATACAGAAA 
I VI G A Q A T D E Q I Q K 

92 AGGAACAAGATCAGCAAAGAATGCCAGCAGGAGTCCGGAGTGTCC 
O RNKI SKECGGESGVS 

-m 

13 137 CAAGAGACGATCGACAAAGTCCGCACAGGT GT CTTGGT CGACGAT 

\| Q E T ! DKVRTGVLVDD 

M 182 CCCAAAATGAAGAAGCACGTCCTCTGCTTCTCGAAGAGAACTGGA 

PKMKKHVLCFSKRTG 



226 GTGGCAACCGAAGCCGGAGACACCAATGTGGAGGTACTCAAAGCC 
VATEAGDTNVEVLKA 

271 AAGCTGAAGCATGTGGCCAGCGACGAAGAAGTGGACAAGATCGTG 
KL KHVASDEEVDK1 V 



2^ 316 CAGAAGTGCGTGGTCAAGAAGGCCACACCAGAGGAAACGGCTTAT 

l| QKCVVKKATPEETAY 

361 GACACCTTCAAGTGTATTTACGACAGTAAACCTGATTTCTCTCCT 
DTFKVI YDSKPDFSP 

406 ATT GAT T AATTGTTTTGT A T T T G A C T G A A T T T T G A C AATAAA G G T 
I D * 

polyadenylation signal 

451 ACTATCGTTATGAAAAAAAAAAAAAAAAAA 



poly (A) tail 



Predicted Amino Acid 



Composition of 3-9 



Analysis 


Whole Protein 


Molecular Weight 


12871.80 m.w. 


Length 


115 


1 microgram - 


77.689 pMoles 


Molar Extinction coefficient 


3040±5% 


1 A(280) = 


4.23 mg/ml 


Isoelectric Point 


7.11 


Charge at pH 7 


0.13 



Whole Protein Composition Analysis 





Number 


%by 


%by 


Amino Acid(s) 


count 


weight 


frequency 


Charged (RKHYCDE) 


48 


47.31 


41.74 


Acidic (DE) 


20 


18.86 


17.39 


Basic (KR) 


20 


20.57 


17.39 


Polar (NCQSTY) 


30 


25.29 


26.09 


Hydrophobic (AILFWV) 


34 


27.20 


29.57 


A Ala 


6 


3.31 


5.22 


CCys 


4 


3.21 


3.48 


DAsp 


11 


9.84 


9.57 


EGlu 


9 


9.03 


7.83 


FPhe 


3 


3.43 


2.61 


GGly 


4 


1.77 


3.48 


H His 


2 


2.13 


1.74 


I He 


6 


5.28 


5.22 


KLys 


17 


16.93 


14.78 


L Leu 


5 


4.40 


4.35 


M Met 


1 


1.02 


0.87 


N Asn 


2 


1.77 


1.74 


P Pro 


4 


3.02 


3.48 


Q Gin 


6 


5.97 


5.22 


R Arg 


3 


3.64 


2.61 


S Ser 


7 


4.74 


6.09 


TThr 


9 


7.07 


7.83 


VVal 


14 


10.78 


12.17 


WTrp 


0 


0.00 


0.00 


YTyr 


2 


2.54 


1.74 


B Asx 


0 


0.00 


0.00 


ZGix 


0 


0.00 


0.00 


X Xxx 


0 


0.00 


0.00 


.Ter 


0 


0.00 


0.00 



7-5 



4 

m 



^5 



1 GGCACGAGCAAAA lAT Gl A AACTCCTCTTGT GCTTTGCGTTCGCCGCC 

MKLLLCFAFAA 

47 ATCGTCAT CGGAGCT CAGGCTCTCACCGACGAACAGATACAGAAA 
\ VI G A Q A T D E Q I Q K 

92 AGGAACAAGATCAGCAAAGAGTGCCAGCAGGTGTCCGGAGTGTCC 
RNKI SKECQQESGVS 

137 CAAGAGACGATCGACAAAGTCCGCACAGGTGTCTTGGTCGACGAT 
QETI DKVRTGVL VDD 

182 CCCAAAATGAAGAAGCACGTCCTCTGCTTCTCGAAGAAAACTGGA 
PKMKKHVLCFSKRTG 

226 GTGGCAACCGAAGCCGGAGACACCAATGTGGAGGTACTCAAAGCC 
VATEAGDTNVEVLKA 

271 AAGCTGAAGCATGTGGCCAGCGACGAAGAAGTGGACAAGATCGTG 
KLKHVASDEEVDKI V 

316 CAGAAGT GCGTGGTCAAGAAGGCCACACCAGAGGAAACGGCTT AT 
QKCVVKKATPEETAY 

361 GACACCTTCAAGTGTATTTACGACAGTAAACCTGATTTCTCTCCT 
DTFKVI YDSKPDFSP 

406 ATT GATT A ATTGTTTT GT ATTTGGCT GAATTTT GAC A ATAAAGGT 
I D * 

polyadenylation signal 

451 ACTATCGTTATGTAAAAAAAAAAAAAAAAA 



poly (A) tail 



Predicted Amino Acid 



Composition of 7—5 



Analysis 


Whole Protein 


Molecular Weight 


12843.80 m.w. 


Length 


115 


1 microgram = 


77.859 pMoles 


Molar Extinction coefficient 


3040±5% 


1 A{280) = 


4.22 mg/ml 


Isoelectric Point 


7.11 


Charge at pH 7 


0.13 



Whole Protein Composition Analysis 





Number 


%by 


%by 


Amino AckJ{s) 


count 


weight 


frequency 


Charged (RKHYCOE) 


48 


47.19 


41.74 


Acidic (DE) 


20 


18.90 


17.39 


Basic (KR) 


20 


20.40 


17.39 


Polar (NCQSTY) 


30 


25.35 


26.09 


Hydrophobic (AILFWV) 


34 


27.26 


29.57 


A Ala 


6 


3.32 


5.22 


CCys 


4 


3.21 


3.48 


D Asp 


11 


9.86 


9.57 


EGlu 


9 


9.05 


7.83 


FPhe 


3 


3.44 


2.61 


GGly 


4 


1.78 


3.48 


H His 


2 


2.14 


1.74 


I lie 


6 


5.29 


5.22 


KLys 


18 


17.97 


15.65 


LLeu 


5 


4.41 


4.35 


M Met 


1 


1.02 


0.87 


N Asn 


2 


1.78 


1.74 


P Pro 


4 


3.02 


3.48 


Q Gin 


6 


5.98 


5.22 


R Arg 


2 


2.43 


1.74 


SSer 


7 


4.75 


6.09 


TThr 


9 


7.08 


7.83 


VVai 


14 


10.80 


12.17 


WTrp 


0 


0.00 


0.00 


YTyr 


2 


2.54 


1.74 


B Asx 


0 


0.00 


0.00 


ZGIx 


0 


0.00 


0.00 


XXxx 


0 


0.00 


0.00 


.Ter 


0 


0.00 


0.00 
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NUCLEOTIDE SEQUENCES 



PERCENT SIMILARITY 
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AMINO ACID SEQUENCES 



PERCENT SIMILARITY 
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His-tagged Clone 2.2 with signal sequence 



TTGTTAGCGG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 

His -tag Start Codon 
AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 
Met Gly Ser Ser His His His His His His Ser 
-55 -50 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-45 -40 -35 

AFP Start 

GGA CAG CAA ATG GGT CGC GGA TCC GAA TTC GCA CGA GCA AAA ATG 
Gly Gin Gin Met Gly Arg Gly Ser Glu Phe Ala Arg Ala Lys Met 
-30 -25 -20 

AAA CTC CTC TTG TGC TTT GCG TTC GCC GCC ATC GTC ATC GGA GCT 
Lvs Leu Leu Leu Cvs Phe Ala Phe Ala Ala He Val He Glv Ala 
-15 -10 -5 

N-terminal of mature AFP 
CAG GCT CTC ACC GAC GAA CAG ATA CAG AAA AGG AAC AAG ATC AGC 
Gin Ala Leu Thr Asp Glu Gin He Gin Lys Arg Asn Lys He Ser 

15 10 

AAA GAA TGC CAG CAG GTG TCC GGA GTG TCC CAA GAG ACG ATC GAC 
Lys Glu Cys Gin Gin Val Ser Gly Val Ser Gin Glu Thr He Asp 
15 20 25 

AAA GTC CGC ACA GGT GTC TTG GTC GAT GAT CCC AAA ATG AAG AAG 
Lys Val Arg Thr Gly Val Leu Val Asp Asp Pro Lys Met Lys Lys 
30 35 40 

CAC GTC CTC TGC TTC TCG AAG AAA ACT GGA GTG GCA ACC GAA GCC 
His Val Leu Cys Phe Ser Lys Lys Thr Gly Val Ala Thr Glu Ala 
45 50 55 

GGA GAC ACC AAT GTG GAG GTA CTC AAA GCC AAG CTG AAG CAT GTG 
Gly Asp Thr Asn Val Glu Val Leu Lys Ala Lys Leu Lys His Val 
60 65 70 

GCC AGC GAC GAA GAG GTG GAC AAG ATC GTG CAG AAG TGC GTG GTC 
Ala Ser Asp Glu Glu Val Asp Lys He Val Gin Lys Cys Val Val 
75 80 85 

AAG AAG GCC ACA CCA GAG GAA ACG GCT TAT GAC ACC TTC AAG TGT 
Lys Lys Ala Thr Pro Glu Glu Thr Ala Tyr Asp Thr Phe Lys Cys 
90 95 100 

Stop Codon 

ATT TAC GAC AGT AAA CCT GAT TTC TCT CCT ATT GAT TAA TTGTTTTGTA 
He Tyr Asp Ser Lys Pro Asp Phe Ser Pro He Asp * 
105 110 115 

Polyadenylation signal Poly-A tail 
TTTGACTGAA TTTTGAC AAT AAA GGTAATA TCGTTATGTA AAAAAAAAAA 

AAAAAACTCG AGCACCACCA CCACCACCAC TGAGAT 



m 



mi 



His-tagged clone 2.2 without signal sequence 

TTGTTAGCGG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 50 

His-tag Start Codon 
AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 96 
Met Gly Ser Ser His His His His His His Ser 
-30 -25 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 141 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-20 -15 -10 

N-terminal of mature AFP 
GGA CAG CAA ATG GGT CGC GGA TCC CTC ACC GAC GAA CAG ATA CAG 186 
Gly Gin Gin Met Gly Arg Gly Ser Leu Thr Asp Glu Gin He Gin 
-5 1 5 

AAA AGG AAC AAG ATC AGC AAA GAA TGC CAG CAG GTG TCC GGA GTG 231 
Lys Arg Asn Lys He Ser Lys Glu Cys Gin Gin Val Ser Gly Val 
10 15 20 

TCC CAA GAG ACG ATC GAC AAA GTC CGC ACA GGT GTC TTG GTC GAT 276 
Ser Gin Glu Thr He Asp Lys Val Arg Thr Gly Val Leu Val Asp 
25 30 35 

GAT CCC AAA ATG AAG AAG CAC GTC CTC TGC TTC TCG AAG AAA ACT 321 
Asp Pro Lys Met Lys Lys His Val Leu Cys Phe Ser Lys Lys Thr 
40 45 50 

GGA GTG GCA ACC GAA GCC GGA GAC ACC AAT GTG GAG GTA CTC AAA 366 
Gly Val Ala Thr Glu Ala Gly Asp Thr Asn Val Glu Val Leu Lys 
55 60 65 

GCC AAG CTG AAG CAT GTG GCC AGC GAC GAA GAG GTG GAC AAG ATC 411 
Ala Lys Leu Lys His Val Ala Ser Asp Glu Glu Val Asp Lys He 
70 75 80 

GTG CAG AAG TGC GTG GTC AAG AAG GCC ACA CCA GAG GAA ACG GCT 456 
Val Gin Lys Cys Val Val Lys Lys Ala Thr Pro Glu Glu Thr Ala 
85 90 95 

TAT GAC ACC TTC AAG TGT ATT TAC GAC AGT AAA CCT GAT TTC TCT 501 
Tyr Asp Thr Phe Lys Cys He Tyr Asp Ser Lys Pro Asp Phe Ser 
100 105 110 

Stop Codon 

CCT ATT GAT TAA CTCGAGCACC ACCACCACCA CCACTGAGAT 543 
Pro lie Asp * 
115 



d^. 5.8 



His-tagged clone 2.3 with signal sequence 



TTGTTAGCQG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 50 

His -tag Start Codon 
AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 96 
Met Gly Ser Ser His His His His His His Ser 
-55 -50 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 141 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-45 -40 -35 

AFP Start Codon 

GGA CAG CAA ATG GGT CGC GGA TCC GAA TTC GCA CGA GCA AAA ATG 186 
Gly Gin Gin Met Gly Arg Gly Ser Glu Phe Ala Arg Ala Lys Met 
-30 -25 -20 

AAA CTC CTC TTG TGC TTT GCT TTC GCC GCC ATC GTC ATC GGA GCT 231 
Lys Leu Leu Leu Cvs Phe Ala Phe Ala Ala He Val He Gly Ala 
-15 -10 -5 

N -terminal of Mature AFP 
CAG GCT CTC ACC GAC GAA CAG ATA CAG AAA AGG AAC AAG ATC AGC 276 
Gin Ala Leu Thr Asp Glu Gin He Gin Lys Arg Asn Lys He Ser 

15 10 

AAA GAA TGC CAG CAG GTG TCC GGA GTG TCC CAA GAG ACG ATC GAC 321 
Lys Glu Cys Gin Gin Val Ser Gly Val Ser Gin Glu Thr He Asp 
15 20 25 

AAA GTC CGC ACA GGT GTC TTG GTC GAT GAT CCC AAA ATG AAG AAG 366 
Lys Val Arg Thr Gly Val Leu Val Asp Asp Pro Lys Met Lys Lys 
30 35 40 

CAC GTC CTC TGC TTC TCG AAG AAA ACT GGA GTG GCA ACC GAA GCC 411 
His Val Leu Cys Phe Ser Lys Lys Thr Gly Val Ala Thr Glu Ala 
45 50 55 

GGA GAC ACC AAT GTG GAG GTA CTC AAA GCC AAG CTG AAG CAT GTG 456 
Gly Asp Thr Asn Val Glu Val Leu Lys Ala Lys Leu Lys His Val 
60 65 70 

GCC AGC GAC GAA GAA GTG GAC AAG ATC GTG CAG AAG TGC GTG GTC 501 
Ala Ser Asp Glu Glu Val Asp Lys He Val Gin Lys Cys Val Val 
75 80 85 

AAG AAG GCC ACA CCA GAG GAA ACG GCT TAT GAC ACC TTC AAG TGT 546 
Lys Lys Ala Thr Pro Glu Glu Thr Ala Tyr Asp Thr Phe Lys Cys 
90 95 100 

Stop Codon 

ATT TAC GAC AGT AAA CCT GAT TTC TCT CCT ATT GAT TAA TTGTTTTGTA 595 
lie Tyr Asp Ser Lys Pro Asp Phe Ser Pro lie Asp * 
105 110 115 

Polyadenylation signal Poly-A tail 
TTTGACTGAA TTTTGACAAT AAAGGTACTA TCGTTATGAA AAAAAAAAAA 645 

AAAAAAACTC GAGCACCACC ACCACCACCA CTGAGAT 682 



His -tagged Clone 2.3 without signal sequence 



TTGTTAGCGG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 50 

His -tag Start Codon 

AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 96 

Met Gly Ser Ser His His His His His His Ser 
-30 -25 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 141 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-20 -15 -10 

N-terminal of mature AFP 
GGA CAG CAA ATG GGT CGC GGA TCC CTC ACC GAC GAA CAG ATA CAG 186 
Gly Gin Gin Met Gly Arg Gly Ser Leu Thr Asp Glu Gin He Gin 
-5 15 

AAA AGG AAC AAG ATC AGC AAA GAA TGC CAG CAG GTG TCC GGA GTG 231 
Lys Arg Asn Lys He Ser Lys Glu Cys Gin Gin Val Ser Gly Val 
10 15 20 

TCC CAA GAG ACG ATC GAC AAA GTC CGC ACA GGT GTC TTG GTC GAT 276 
Ser Gin Glu Thr He Asp Lys Val Arg Thr Gly Val Leu Val Asp 
25 30 35 

W 

-| GAT CCC AAA ATG AAG AAG CAC GTC CTC TGC TTC TCG AAG AAA ACT 321 

ll Asp Pro Lys Met Lys Lys His Val Leu Cys Phe Ser Lys Lys Thr 

% 40 45 50 

■M 

U GGA GTG GCA ACC GAA GCC GGA GAC ACC AAT GTG GAG GTA CTC AAA 366 

f| Gly Val Ala Thr Glu Ala Gly Asp Thr Asn Val Glu Val Leu Lys 

55 60 65 

f| GCC AAG CTG AAG CAT GTG GCC AGC GAC GAA GAA GTG GAC AAG ATC 411 

Ala Lys Leu Lys His Val Ala Ser Asp Glu Glu Val Asp Lys He 
70 75 80 

GTG CAG AAG TGC GTG GTC AAG AAG GCC ACA CCA GAG GAA ACG GCT 456 
Val Gin Lys Cys Val Val Lys Lys Ala Thr Pro Glu Glu Thr Ala 
85 90 95 

TAT GAC ACC TTC AAG TGT ATT TAC GAC AGT AAA CCT GAT TTC TCT 501 
Tyr Asp Thr Phe Lys Cys He Tyr Asp Ser Lys Pro Asp Phe Ser 
100 105 110 

Stop Codon 

CCT ATT GAT TAA CTCGAGCACC ACCACCACCA CCACTGAGAT 543 
Pro He Asp * 
115 
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His-tagged Tm 13.17 with signal sequence 



TTGTTAGCGG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 50 

His-tag Start Codon 
AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 96 
Met Gly Ser Ser His His His His His His Ser 
-65 -60 -55 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 141 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-50 -45 -40 

GGA CAG CAA ATG GGT CGC GGA TCC GAA TTC TGG ATC CAA AGA ATT 186 
Gly Gin Gin Met Gly Arg Gly Ser Glu Phe Trp He Gin Arg He 
-35 -30 -25 

AFP Start Codon 

CGG CAC GAG ACT ACT AAG ATG AAG TTG CTC TGT TGT CTA ATC TCC 231 

Arg His Glu Thr Thr Lys Met Lys Leu Leu Cvs Cvs Leu lie Ser 
-20 -15 -10 

N- terminal of mature AFP 
CTC ATT CTG TTG GTC ACA GTT CAG GCC CTG ACC GAG GCA CAA ATT 276 
Q Leu He Leu Leu Val Thr Val Gin Ala Leu Thr Glu Ala Gin He 

-5 is 

*S GAG AAA CTG AAC AAG ATC AGC AAA AAA TGT CAA AAT GAA AGT GGA 321 

Hi Glu Lys Leu Asn Lys He Ser Lys Lys Cys Gin Asn Glu Ser Gly 

|p 10 15 20 

W GTG TCG CAA GAG ATC ATA ACC AAA GCT CGC AAC GGT GAC TGG GAG 366 

*K Val Ser Gin Glu He He Thr Lys Ala Arg Asn Gly Asp Trp Glu 

|| 25 30 35 

GAC GAT CCT AAA CTG AAA CGC CAA GTT TTT TGC GTG GCC AGG AAC 411 
Asp Asp Pro Lys Leu Lys Arg Gin Val Phe Cys Val Ala Arg Asn 
1[4 40 45 50 

m 

:L3 GCC GGT CTG GCC ACG GAA TCG GGA GAG GTG GTG GTC GAC GTG TTG 456 

^ Ala Gly Leu Ala Thr Glu Ser Gly Glu Val Val Val Asp Val Leu 

Q 55 60 65 

m 

* m AGG GAG AAG GTG AGG AAG GTC ACT GAC AAC GAC GAA GAA ACT GAG 501 

Arg Glu Lys Val Arg Lys Val Thr Asp Asn Asp Glu Glu Thr Glu 
70 75 80 

AAA ATC ATC AAT AAG TGC GCC GTC AAG AGA GAT ACT GTT GAA GAG 546 
Lys He He Asn Lys Cys Ala Val Lys Arg Asp Thr Val Glu Glu 
85 90 95 

ACG GTG TTC AAT ACT TTC AAA TGT GTC ATG AAA AAC AAG CCA AAG 595 
Thr Val Phe Asn Thr Phe Lys Cys Val Met Lys Asn Lys Pro Lys 
100 105 110 

Stop Codon 

TTC TCA CCA GTT GAT TGA ACCACCACGA CTAGTAGATG GTTCAAATGG 643 
Phe Ser Pro Val Asp * 
115 

Polyadenylation signal Poly-A tail 
TGTGCTTTAC ATATAA AAAT AAA GTGTTTC TGATGTAAAA AAAAAAAAAA 693 

AAAAAAAAAA AACTCGAGAG TATTCTAGAG CGGCCGCGGG CCCATCGTTT 743 

TCCACCCCTC GAGCACCACC ACCACCACCA CTGAGAT 777 



Hi s-tagged Tm 13.17 without signal sequence 



■III 
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TTGTTAGCGG ATGGAATTCC CTCGTAGGGG ATAATTTTGT TTACTTTAAG 50 

His -tag Start Codon 
AAGGAGATAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC 96 
Met Gly Ser Ser His His His His His His Ser 
-30 -25 

AGC GGC CTG GTG CCG CGC GGC AGC CAT ATG GCT AGC ATG ACT GGT 141 
Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Ser Met Thr Gly 
-20 -15 -10 

N-terminal of mature AFP 
GGA CAG CAA ATG GGT CGC GGC CTG ACC GAG GCA CAA ATT GAG AAA 186 
Gly Gin Gin Met Gly Arg Gly Leu Thr Glu Ala Gin He Glu Lys 
-5 1 5 

CTG AAC AAG ATC AGC AAA AAA TGT CAA AAT GAA AGT GGA GTG TCG 231 
Leu Asn Lys lie Ser Lys Lys Cys Gin Asn Glu Ser Gly Val Ser 
10 15 20 



CAA GAG ATC ATA ACC AAA GCT CGC AAC GGT GAC TGG GAG GAC GAT 276 
^| Gin Glu lie He Thr Lys Ala Arg Asn Gly Asp Trp Glu Asp Asp 

*** 25 30 35 



CCT AAA CTG AAA CGC CAA GTT TTT TGC GTG GCC AGG AAC GCC GGT 321 
Pro Lys Leu Lys Arg Gin Val Phe Cys Val Ala Arg Asn Ala Gly 
40 45 50 

CTG GCC ACG GAA TCG GGA GAG GTG GTG GTC GAC GTG TTG AGG GAG 366 
Leu Ala Thr Glu Ser Gly Glu Val Val Val Asp Val Leu Arg Glu 

m. 55 60 65 

III AAG GTG AGG AAG GTC ACT GAC AAC GAC GAA GAA ACT GAG AAA ATC 411 

Lys Val Arg Lys Val Thr Asp Asn Asp Glu Glu Thr Glu Lys He 
70 75 80 

ATC AAT AAG TGC GCC GTC AAG AGA GAT ACT GTT GAA GAG ACG GTG 456 
He Asn Lys Cys Ala Val Lys Arg Asp Thr Val Glu Glu Thr Val 
85 90 95 

TTC AAT ACT TTC AAA TGT GTC ATG AM AAC AAG CCA AAG TTC TCA 501 
Phe Asn Thr Phe Lys Cys Val Met Lys Asn Lys Pro Lys Phe Ser 
100 105 110 

Stop Codon 

CCA GTT GAT TGA CTCGAGCACC ACCACCACCA CCACTGAGAT 543 
Pro Val Asp * 
115 



MW(KD) 1 2 




d^. e.o 



1 2 3 MW(kb) 




Tm 13.17 S-graph data 




%0 



ONE LETTER 
A 
B 
C 
D 
E 
F 
G 
H 
I 

J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 
V 

w 

X 
Y 

z 



NAME 
Alanine 
Asp or Asn 
Cysteine 
Aspartic Acid 
Glutamic Acid 
Phenylalanine 
Glycine 
Histidine 
Isoleucine 

Lysine 
Leucine 
Methionine 
Asparagine 

Proline 
Glutamine 
Arginine 
Serine 
Threonine 

Valine 
Tryptophan 

Tyrosine 
Glu or Gin 



THREE LETTER 
Ala 
Asx 
Cys 
Asp 
Glu 
Phe 
Gly 
His 
He 



Lys 
Leu 
Met 
Asn 

Pro 
Gin 
Arg 
Ser 
Thr 

Val 
Trp 

Tyr 
Glx 



CHEMICAL CLASS 
aliphatic 

sulfhydryl 

acidic 

acidic 
aromatic 
aliphatic 
basic, imidazole 
aliphatic 

basic 
aliphatic 
sulfhydryl 
amide, acidic derived 

aliphatic, cyclic, imino 
amide, acidic derived 
basic 
aliphatic hydroxyl 
aliphatic hydroxyl 

aliphatic 
aromatic 

aromatic 



%4 



ACD Any Acidic 

ALP Any Aliphatic 
ALH Any Aliphatic Hydroxyl 

ARO Any Aromatic 
BAS Any Basic 

HY- Hydrophobic 
HY+ Hydrophilic 



HYDROPHOBICITY 
mod. hydrophobic 

hydrophobic 
highly hydrophilic 
highly hydrophilic 
highly hydrophobic 
mod. hydrophobic 
highly hydrophilic 

hydrophobic 

highly hydophilic 
hydrophobic 
hydrophobic 
hydrophilic 

mod. hydrophilic 
hydrophilic 

highly hydrophilic 
hydrophilic 
hydrophilic 

hydrophobic 
highly hydrophobic 

mod. hydrophilic 



Reactivity 
low 

high 
high 
high 
low 
low 
high 
low 

high 
low 
low 
high 

low 
high 
high 
high 
high 

low 
low 

high 





Position 


Tm12 84-2 2 


Tm12 84-2 3 


Tm12 64-3 4 


Tm12 84-3 9 


Tm12 84-7 5 


Concensus of 
Tm12 84 


Tm13 17 


Concensus with 
Tm 13 17 


B1 


Concensus with 


AFP-3 


Concensus with 




1 


A 


A 


A 


A 


A 


A 


A 


A 




A 








2 


C 


C 


C 


C 


C 


C 


G 


N 




el 


A 






3 


G 


G 


G 


G 


G 


G 


A 






R 




R 




4 


A 


A 


A 


A 


A 


A 


C 


N 




N 


A 






5 


G 


G 


G 


G 


G 


G 


T 


N 




N 




N 




6 


C 


C 


C 


C 


C 


C 


A 


N 




N 




N 




7 


A 


A 


A 


A 


A 


A 


c 


N 




N 








8 


A 


A 


A 


A 


A 


A 


T 


N 




N 


G 






9 


A 


A 


A 


A 


A 


A 


A 


A 




A 


A 






10 


A 


A 


A 


A 


A 


A 


A 


A 












11 


A 


A 


A 


A 


A 


A 


G 










_ 




12 




















. 


. 






13 


A 


A 


A 


A 


A 


A 






A 










14 


T 


T 


T 


T 


I 






T 












15 




G 


G 


G 






G 




G? 


G 


G 


G 






A 


A 


A 


A 












A 


A 


A 




7 






A 










A 




A 


A 


A 






A 


A 


A 


A 


A 






_ 




„ 








a 


C 


C 


C 






Z. 












Y 






I. 


1, 


I, 


Z. 
I, 


Z. 






























c 




c;g 




C/G 


c 


C/G 






Z. 


z. 


Z. 
















c 


c 






Z. 


z. 




T 








T 




T 


T 


T 




24 












c 


c 


c 




c 


c 


C 




25 


_ 


_ 








T 


T 


T 




T 


c 


Y 










T 










N 




N 


T 


N 




^7 












G 




N 




N 


c 


N 












_ 








T 




T 


T 


X 




70 












Q 




G 




G 


G 


G 


















x 


Y 




Y 


T 


Y 










1 


T 




-j- 




Y 


c 


Y 


c 


Y 


















T 


T 


T 


T 


T 


X 




33 








T 


T 


T 


A 


JfA 


T 


T/A 


T 


T/A 










G 


„ 






A 


R 


A 


R 


G 


R 
















c 


T 


Y 


C 


Y 


T 


Y 






G 
















x 


N 


c 


N 




^_ 


J. 










T 




T 












38 




















Y 


x 


Y 






















T 


Y 




Y 




zn 


G 


z. 
G 


z. 


z, 
Jf 








G/C 




G/C 


G 


G/C 
























T 


Y 




AO 




z. 














c 


c 


T 


Y 


, 0 


\ 
43 


G 


z. 

G 


~; 




G 


















44 






c 














y 




Y 




45 


c 




c 


c 
















Y 


m 


46 


A 


A 


A 


A 


A 


A 












N 




47 










' 








T 






T 




48 


c 














C/G 




C/G 


G 


C/G 


49 


G 


G 


G 


G 


z, 
G 


G 




w 


_ 


N 


G 






50 


T 


T 














T 






T 




















C/G 




C/G 




C/G 




52 


^ 
A 




A 


A 


A 


A 


If 




G 


R 


G 


R 




53 


T 














' 












54 


C 


c 


c 






















55 


G 


G 


G 


G 


G 


G 


A 






N 




N 






G 


G 




G 








G/C 




G/C 


c 


G/C 




57 


A 


A 


A 


A 


^ 
A 


A 






A 


A 


G 


R 




58 


G 


G 


G 


G 


G 


G 










A 


R 




59 


c 


c 




^ 


z. 






v 


_ 


Y 




Y 




60 


T 


T 


T 


T 


' 










J, 








61 


c 




c 




c 














Y 




62 


A 


A 


A 


A 


A 


A 


A 


A 


A 
A 


A 


A 


A 


*^ 


63 


G 


G 


G 


G 


G 














N 




64 


G 


G 


G 




G 


z. 








G 


G 


G 


:: " •' 


65 




^ 


^ 






z. 
















66 




















Y 




Y 


- 


67 


C 


C 


c 












A 










68 








' 
















T 


hi 


69 


c 


c 




c 






G 


C/G 


A 






N 


■ ~^ 


70 


A 


A 


A 


A 




A 












A 




71 


^ 






















c 




C 






z. 












Y 




Y 




? 2 
73 


G 


G 


G 


z. 
G 


G 










G/C 


G 


G/C 




74 


A 


A 




A 
















A 


ill 




^ 


^ 


^ 


I, 








N 




N 




N 




76 


G 


G 


G 


G 








_ 




G 




R 




77 


A 


A 


A 


A 




A 




M 












78 


A 


A 


A 


A 


A 


A 


A 








A 


A 




79 


c 


C 


c 














C/G 








«? 


A 


A 


A 


A 


A 












c 


N 




~] 


G 


G 












R 




N 


x 


N 




82 


A 


A 


A 


A 


A 






A 




N 








63 




^ 








' 


T 








G 


N 




64 


A 


A 


A 


A 




A 










_ 






85 


c 


C 


C 


















C/G 






A 


A 


A 


A 








A 


A 


A 


A 


A 




»7 


G 


G 


G 










G 


G 




G 


G 




fta 
















A 


c 


N 


A 


N 






A 


A 


A 












T 






A/T 




on 


A 


A 


A 


A 


A 


A 




A 






G 


R 




91 


A 


A 


A 


A 




















92 


G 


G 


G 


G 


G 




!, 


\J 








N 




93 


G 


G 


G 


G 


G 














G 






A 


A 


A 


A 


A 


A 


A 








A 


N 






A 


A 


A 


A 








A 


c 




A 


N 




Oft 


















c 










97 


^ 


^ 


^ 




^ 




A 


ft 




N 


c 


N 




98 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




99 


G 


G 


G 


G 


G 


G 


G 


G 


A 


R 


G 


R 




100 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


c 


N 




101 


T 


T 


T 


T 


T 


T 


T 


T 


C 


Y 


A 


N 




102 


C 


C 


C 


C 


C 


C 


C 


C 


C 


C 


c 


C 




103 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




104 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 




105 


C 


C 


C 


C 


C 


C 


C 


C 


C 


C 


c 


C 




106 


A 


A 


A 


A 


A 


A 


A 


A 


G 


R 


G 


R 




107 


A 


A 


A 


A 


A 


A 


A 


A 


C 


N 


A 


N 




108 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


c 


N 




109 


G 


G 


G 


G 


G 


G 


A 


R 


G 


R 


G 


R 




110 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


c 


N 




111 


A 


A 


A 


A 


G 


R 


A 


R 


G 


R 


c 


N 




112 


T 


T 


T 


T 


T 


T 


T 


T 


T 


T 


T 


T 




113 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 




114 


C 


C 


c 


C 


C 


C 


T 


Y 


C 


Y 


c 


Y 




115 


C 


C 


C 


C 


c 


C 


C 


C 


A 


N 


A 


N 




116 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




117 


G 


G 


G 


G 


G 


G 


A 


R 


G 


R 


G 


R 





Position 


Tm12 84-2 2 


Tm1284-2 3 


Tm12 84-3 4 


Tm12 S4-3 9 


Tm12S4-7 5 


Concensus of 


Tm13 17 


Concensus with 


B1 


Concensus with 


AFP-3 


Concensus with 
U r 




116 


c 


c 


c 


c 


C 


C 


A 


N 


A 


N 


G 






A 


A 


A 


A 


A 


A 


A 


A 


C 


N 


C 


N 






G 


G 


G 


G 


G 


G 




N 


T 


M 


T 


N 






G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 








J, 


], 


A 






A 


T/A 


A 


T/A 


A 


AH" 








G 


G 


G 


G 


G 


A 


R 


A 


R 


G 


R 






T 


][ 




' 




T 


A 


T/A 


A 


T/A 


T 


T/A 




















C/G 


G 


C/G 


C 


C/G 
















z. 


T 


^ 












177 




G 




z. 
G 




zi 
G 


G 


G 


G 


1, 
G 


G 


G 
















G 




G 


G 


G 


G 


G 




129 




A 


A 




A 


V 




A 


A 


A 




A 




130 




G 




£ 
G 




G 




G 


G 


G 


G 


G 




131 




















i. 








132 














z\ 


G 


G 


G 


A 


R 




133 


j 


























134 




c 


_ 


^ 




^ 






G 




G 






135 






c 




C 




z. 


rvr 




G 




N 




13S 


















G 




G 


rfr 




137 


A 


A 


A 








A 






A 




A 




"138 


A 


A 


A 


A 


A 


A 




A 
















Q 




G 




„ 


G 




G 


G 


G 


G 




HQ 


A 


A 


A 


A 


A 


A 










A 


























G/C 


G 






142 


A 


A 


A 




A 














w 




143 








r 




















144 


G 




























A 


A 


A 


A 


A 








A 
A 




G 


M 




146 










J 


T 












T 




147 


c 


c 


c 




c 


„ 






A 


W 




M 






















A 




^ 
A 






149 


A 


A 


A 












A 


M 


A 


M 




150 
















G 


G 


CJG 




C/G 




151 


A 














A 


A 


A 


A 


A 




152 


A 
















G 




A 








A 


. 


A 


A 


A 






A 


A 


A 
A 




1; 




154 








1! 




G 




G 


G 


G 


G 


G 




155 








' 










G 






* 
















C 








Y 




Y 








~; 












C 




c 


c 


c 








G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 








^ 




c 




C 


G 




C 


c 


c 


G 




isn 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




iri 




~" 


^ 




^ 




A 


N 


A 


N 


A 


N 


;M 






A 


A 


A 


A 


A 


c 




A 


N 


C 


N 






G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


c 


GIC 


IS 






G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 








' 




I, 




I, 






T_ 


I 




I 


'% 


166 




G 




G 


G 




G 


G 


G 


G 


G 


G 




J, 


L. 




T 




T 


A 


T/A 


A 


T/A 


A 


T/A 






G 






c 


c 


C 


C 


C 


C 


C 


A 


N 


1RQ 


i 




^ 


][ 




][ 






T 




G 


N 




17ft 


















"[ 


^ 


A 






171 












G 




G 


G 


G 


A 




172 


G 


z. 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 








T 

"[ 


], 




T 




A 


TfA 


A 


T/A 


T 


T/A 


-:4s* 






G 


X, 








G 


C/G 


G 


C/G 


G 


C/G 








G 


G 


G 




G 


G 


G 


G 


G 


G 


G 




17ft 






A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




177 




P. 














^ 


^ 


c 






176 




^ 
G 




z. 
G 


Z. 


G 


^ 
G 


G 


G 


G 


G 


G 




179 








A 


A 


A 


A 


A 


A 


A 


A 


A 




180 




' 














c 


Y 


c 


Y 








G 




c 


C 


C 










c 






18? 


G 






c 






c 




C 


C 


c 


C 




1M 
1flf 




Z, 








c 


T 


Y 


c 


Y 


C 


Y 






A 




A 


A 


A 


A 


A 


A 


A 


A 


A 






A 


* 


A 




A 




A 




A 


A 


A 


A 




1flfi 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




1«7 


A 


A 


A 


A 


A 


A 




N 


c 


N 


C 


N 




inn 


' 


^ 






~l 


I 




^ 






T 




1RQ 




G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 






A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




iai 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




G 


G 


G 


G 


G 


G 


A 


R 


A 


R 


A 


R 




1« 




A 


A 


A 


A 


A 






A 


N 


G 


N 




:?! 




A 


A 




A 


A 


z. 
G 


R 


' 


N 


A 


N 






G 


G 


G 


G 


G 


G 




QIC 


G 


G/C 


G 


G/C 




10 


c 


C 


c 


c 


c 


C 




C 


C 


C 


C 


C 




&7 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 




IOE 


^ 


C 


c 


c 






A 


N 


A 


N 


T 


N 




199 


G 


G 


G 


G 


G 


G 


G 


G 


C 


G/C 


G 


GJC 




200 


T 


T 


T 


T 




T 


^ 


T 


T 


T 


C 


Y 








C 




C 


c 


C 




Y 


T 


Y 


T 


Y 












C 








Y 


c 




T 


Y 














J_ 


T 


T 




T 














G 






G 




]. 


Y 


' 


Y 


^ 






















T 




T 


T 








G 


G 


G 


G 


G 




G 


G 


G 


G 


G 


G 








C 


c 


C 






^ 




C 


C 


C 


C 






T 


' 










G 


N 


A 


N 


A 


N 




209 


T 






T 


T 


T 


T 


T 


T 


T 


T 


T 




^1? 




C 


c 


c 


c 


C 


G 


CK5 


T 


N 


C 


N 




211 


T 






T 




T 


G 


N 


T 


N 


T 


N 








c 


c 


C 


C 


c 


C 


C 


T 


Y 


T 


Y 




213 




G 


G 


G 


G 


G 




GIC 


C 


G/C 


G 


G/G 




214 


A 












A 














215 


A 


A 


A 


A 


A 


A 


G 


R 


A 


R 


A 


R 




21S 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 




217 


A 


A 


A 


A 


A 


A 


A 


A 


G 


R 


A 


R 




218 


A 


A 


A 


G 


A 


R 


A 


R 


C 


N 


G 


(M 




219 


A 


A 


A 


A 


A 


A 


C 


N 


A 


N 


A 


N 




220 


A 


A 


A 


A 


A 


A 


G 


R 


C 


N 


G 


N 




221 


C 


C 


C 


C 


C 


C 


C 


C 


r 


Y 


C 


Y 




222 


T 


T 


T 


T 


T 


T 


C 


Y 


c 


Y 


c 


Y 




223 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 




224 


G 


G 


G 


G 


G 


G 


G 


G 


A 


R 


G 


R 




225 


A 


A 


A 


A 


A 


A 


T 


AT 


A 


NT 


A 


MT 




226 


G 


G 


G 


G 


G 


G 


C 


G/C 


A 


N 


T 


N 




227 


T 


T 


7 


T 


T 


T 


T 


T 


T 


T 


T 


T 




228 


G 


G 


G 


G 


G 


G 


G 


G 


A 


R 


c 


N 




229 


G 


G. 


<3 


G 


G 


G 


G 


G 


G 


G 


A 


R 




230 


C 


C 


C 


C 


C 


C 


C 


C 


T 


Y 


T 


Y 




231 


A 


A 


A 


A 


A 


A 


C 


N 


C 


N 


c 


N 




232 


A 


A 


A 


A 


A 


A 


A 


A 


G 


R 


G 


R 




233 


C 


C 


C 


C 


C 


C 


C 


C 


C 


C 


A 


N 




234 


C 


C 


C 


C 


C 


C 


G 


C/G 


<3 


C/G 


c 


C/G 




235 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 



d^. 7.2ccmt. 



Concensus of 



Concensus with 



Concensus with 



Concensus with 



%$ 
H 
IP 



■if fS£ 

m 

fi 



346 
347 
346 



dA^. 7.2 cent. 



Tm12 84-2 2 



Tm12 84-3 4 Tm12 84-3 9 



Concensus of 



Concensus with 



Concensus wth 



Concensus with 



m 



375 
376 



C/G 
G/C 
G/C 



7.2 co^. 



Concensus with 



Concensus with 



Cor>cerreu5Nvjfri 



m 



m 



<3?fy. 7.2 cent. 



--*> <<K }~ Q. CC XXO< I- 



<> ac * utu 



3 < — U. < -JU1 O 



o j — <o-i — _«_i>h->> — iu<Q->iu_i-i£cat- <*: ^ z > < wo — -jk«< zkq^ui -i tc<j-s«. >< a oc < — >><<< a 



liiiii^ 

2 

^ 3st j_i_io-i>-t><-i><<v-5-< iahn.«iu^J5£Ol*Q<O!£<iii»O>(0i»iii»«»JZS>a:z(i:iiiiu>(Joa.5iJ3i:tti<u.o-JS(iic-<Ott-o<*8iii 
e 

iliililllll^^l^^ilisslfily 

i 

§ J ^ w _,_j_,><> < j<_,i-uiijio-JO-j-*ieo»-«<tiioxHiii«o<eoui<>-s£atf<«atf0o-JwooOracjs<:ao-i-JO-u.5t-<-ioi->-<ut«oui 



§ if i 



i jKioj-jj><>o<-Hu)iJOJutjjKOh(»<Lio^ki«wo>(»uio>-^o:<a^OQ^uiOQit5CJ^2 0JJO-u.x<:j-u><ut»(5iii 

I 

J5 * * 5 a 38 * 1 3 i i £ 1 £ r 1 54 

* S^jJOOJ-»J-JJ>H>C'<J^I«<O-UI«JZ«-0(^^OOaui»O>»OU)--hK<«2OO5tSOQIL^JS£«£O>'».O>-<«Z<O-i<»-UI<8<Slll 



|$532«£-«-«->Ott.<u.-<<->-o<<y<-n-oiaa — a** 

J* 



t-OXHUKQO 



2i;-jjjott<u..<<->-o<<j<-it-ouio-Oi:iEz^-'»^uiuoo>«CJ>»ouii — Qx>a:po>-J>OQo.J(:2^5cx>JOii.ffl^i:hO><i-ii<CQ 



j| iajjjOB.<iL<<->-o<<f<jKQua-o^«zx-«xwoo<7>«o>«iou)»--o^>o£kO>-«>ooa.3i5X^i>JOu.ia3£Si-o><»-iii<OQ 



j§ 5KJJJO«.<iL<<->-0<0<JK01BO-OX«ZX-«JS<»lOOO>«0><»Oi<l»--0^?ltl-0>^>D041£a«iiX>JOU.B5iJit-0><Htll<OQ 

I 
i 



h- u. a: ic co o x 



< t- uj < > a o « := 



j t— > 1 5c z tr w 2 u-oo-j 



-Z>G>-IY<5i:J^I><(0DQmill>Cli:->O^O>>^^Ql-0-lUlJJK>DhU.i;U>>-Qc0i:fl.QlL»CL-QU.> 



O a- So 
a g < < a 



X Q CO 



< tri S < < + o 



* i! * 



<2 * 

8^3 



a: a: << 
OOOO 

13" 



4i 



:o)iuiauii:>QCi-i><MO<>i:Y;Dt-iLai«co<Qu.ii.i;o>iQZfl:(« 



a iO o x x§§ i r l|a ax J |1§ 1 

q < a ¥ co S ^ a. < « ^ < £ a- < Q a o < R <-S « cl O a O a < < 3 H- 3 £! 5 9 

< << < £ < + g < < i>< << >: Si*" +- 



-LJ<QH^iitllbdJKir>hZODmu)WLJ^->llJ5irOI->t-UjQhiLUJOt-<U.UI>hi;0>-l5c:D^Q.2lJ.lJ.OD-lU-> 



-iu<Qi-ii.i:u)yji-(i:>i-zQDujui«)iiJx:~>ui^oi->i-iiioi-amoF<iLHi>i-i;o>-i^Q^a2iLiLoojii.> 



< g < co a <co<3 ^ < q a.< << < pjQ i < 

< < <^2 < < 



< < < [C * 

3? 'ii i 



>>>Q>-iCWi:>E!i>l-Q20UiU 



-z^o<j"ica;Qi->iiJuii->ii.Zh-ii.^o>EiczicQ.i£(i.o)a>o 



hz>iu>J!£<i:ji:i><w oujiii>qii; — >a^o>>^i;<KtLiinjtii-oai-iJLie:3 — >-Q«se:aQu.coa — o 



t~z>iu>-Ji;<ie:_Jit:i><to oujuj>d^- >asc(->>>i£^<h-a-iuuiH<>ai-ti.i£o — >Q«^iLOtt.»n.- q 



-z>uj>_!^<^_j^x><w dujuj>d^ - >ovo>>i;i;<i~Q.ujuj(-<>-Qt-u.s£>->-Q«iita.oiL<rjQ. — a 




8.2 



aois 



M 



r5 : 



aoi - 



aoo5 - 




center 



mid-sample 



category 



0.02 




d%p. 8.5a, 




8.7 



0.04 




0^. 8.8 



0.015 - 




(My. 8.3 




= 0.0009x °- 2309 
= 0.0005x 02355 



time (minutes) 



d^. 8 JO 



0.015 



m 
M 



B 

a 



u 

WD 

c 

O 

s 



0.01 



0.005 



0.9% NaCl 1.8% NaCl 

NaCl concentration 



0.025 



T 5 



0*02 



E 

^ 0,015 

*SS 
a 

2 

0.01 

c 

€9 

S 0.005 




1 



0- 




II 




2m 



I 



a 1 




O 
r* 
X 



I 

s 



i 

Cu 
£ 



4 



a, 

5 



i 

3 
V> 
Cu. 
X 
H 



3 



t 

3 

ft, 

S 

H 



composition 




8.46 



4£? 



E, 

on 
S3 

2 
■*■» 

8 
E? 

55 



E 



0.015 




0.005 



Q -6o C 
0 -2o c 



0.015- 



0.01 



L005- 



□ 
B 



□ 

□ 



□ 
o 

o 
B 
a 



\ 



A 



0.9% NaCl baseline 



°8 

□ 

□o 

□ 



□ 

a 



-5 



Iog(Tm 12.86 concentration) 



0.015 



0.01 - 



□ 

□ 



□ 
□ 



0.9% NaCl baseline 



B 



0.005 - 



□ 
B 



□ 

a B 



-5 



-3 

log(dilution) 



II 



a 
e, 

I. 

Cft 

2 

% 

•2 
c 



0-015 



0.01 



0.005 - 




log(dilution) 



m 



S3 
&D 

Sr 
a 

OS 

I 

1 

C3 





B 


1 \ o 




baseline 


I \o 




0.9% NaCl 




1 ° \ 














1 a 








i 


oo 


w o r 2 = 0.907 




1 


a 






i 
1 

A — 




i\o 

N , 




-6 -5 


1.» 

-4 


-3 





log(dilution) 




d^?. 8.18 




d^. 8.20 




Iog(diIution) 



8 




log(dilution) 



(^Fif. 8.22 




dffif. 8.28 



a 

W 



N 



2 



CO 

u 

C3 



0> 

a 

C 

3 

u 



8 



25 10 5.0 2.5 1.0 0.5 0.25 0.1 mg/ml Tm 12.86 

WW \ I / / 




log dilution 



(Sfcy. 8.24 




(My. 8£5 



%3 




log dilution 



<Mp. 8.2$ 



8-, 




log(dilution) 



d?fy. 8.27 




(My. 8.28 




log(dilution) 



<Mp. 8.23 




log(dilution) 



d^. 8.30 




log(dilution) 



dfy. 8.31 



0.02 



4! 



•'*r:*; 



m 



s 
a 



C3 
Ut 

c 

e 



0.015 



0.01 



0.005 




"C 

s 
s 



£ 
S 



e 

"St 
S 



E 

"61 
S 



u 



dilution 

8.32 




log(dilution) 



dF^. 8.33 




d^. 8M 



6 



RI factor = 1.428LOG(TH) + 3.703 




0 2 4 6 



thermal hysteresis (°C) 



d^. 8.35 




^ time (minutes) 




theoretical 
prediction 



time (arbitrary units) 



d^. 8.36 




log(time) 



8.37 



"Sandwich" method of R.I. 
assessment 





10 mm diameter 
cover glass 




• T 




liquid samples 
(-0.1-0.2^) 



3. FREEZE ON —80 C 

ALUMINUM PLATE (-10 MIN.) 



4. PLACE ON COLD STAGE, 
ANNEAL AT -6 C UP TO 
12+ HOURS 
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DNA sequence of Tm 13.17 cDNA clone 



B 1 
& c 
SB O 
H R 
I I 

MKLLCCLIS 

ft P 

61 CCXyrGRTTCTOTl^TCACAGTTCAGG^ 

LILLVTVOA AL TEAQIEKt»HK 

T y 

121 ASa^AGra^jU^TOTGA^ 

ISKKCQNESGVSQEIIYKAR 

181 GCAACGGTGACTGGGAGGACGATCCTAAACTG^ 

MGDWBDDPKLKRQVFCVAltll 

241 ACGCCCKSTCTGC^ 

A G Xi A T 15 SGEVVVDVLREKVR 

P 

301 GGAAGKSSK^CTG&iC^ 

KVTDNDEETEKI INKCAVKR 

P 5f , 

361 GAmTACTGTTGA&GM^GGTC^ 

DTVEETVFNTFKCVMKUKPK 

<j 

421 AGyrjSFTCACCAGTTGATTGHA^ 

P S P V D * 

X 
h 

„o 
I 

481 ATATAAAAArAAAGTGTTSX^TGATGTAAAAAAAAAAAA^ 

polyadenylation signal poly (A) tail (26) 
537 AGAGTATTCTAGAGCGGCCGCGGGCCCATCGTTTTCCACCC 



8.43 



P 

1 fiRr.AfiRAfiRAAAA|AT^AAACTCCTCTTGTGCTTTG lC6TTC6CC6^ 

la K LLLCFAFAA 

P G 

47 fry cm TT^ATrjft ft A fiRTCAGGC T ]CT~C ACCGACGAAC A"5l A TACAGAAA 
i v 1 G A Q A AL T D E Q I Q K 

— T y 

92 AGGAACAAGATCAGCAAAGAATGCCAGCAGGTGTCC|GGAGTGTCC. 
RNKI SKECQQV8GV S 

V 

137 C A AG Ate ACG AT C G AC A A A GT CC G C A C A GGT GT CT T GGT CG AT GAT 
q fe ' Tl DKVRTGVLVDD 

182 CCCAAAATGAAGAAGCACGTCCTCTGCTTCTCGAAGAAAACTGGA 
PKMKKHVLCFSKKTG 



fsf 226 GTGGCAACCGAAGCCGGAGACACCAATGTGGAGGT ACTCAAAGCC 

X VATEAGDTNVEVLKA 

i$ 

T 271 AAGCTGAAGCATGTGGCCAGCGACGAAGAGGTGGACAAGATCGTG 

h KLKHVASDEEVDKIV 

|t* P 

HI 316 haqa AftTfiRftT QGTCA AGAAGQCC kCACCAQAGGA A ACGGCTT AT 



QKCVVKKATPEETAY 



m 361 G A c a ccI t TCAAGTGTATTTACGACAGCAAACCTGATT t^Tct_cct 
0 T F KCI YDSKPDFSP 

& 

406 ATTGATTAAl TTGTTTTGT ATTTGACTGAATTTTGA CAATAAA GGT 
ID* 

polyadenylation signal 

451 ACT ATCGTT ATGT AAA AA AAA AAA AAA AAA 

poly (A) tail 



